Asymmetrical bisintercalators as potential antitumor agents.
Ditercalinium and its analogues are dimeric molecules made up of two identical 7H-pyrido[4,3-c]carbazole rings linked by symmetrical linking chains. These dimers elicit antitumor properties through a new mechanism of action. Recently, a relationship was found between their antitumor properties and their cytotoxic effect on the polA Escherichia coli mutant strain, suggesting that 7H-pyrido[4,3-c]carbazole dimers might induce a DNA deformation that could be recognized by the E. coli SOS repair system. Thus, the role of symmetry in ditercalinium analogues for their DNA binding, antitumor properties, and bacterial toxicity is investigated in the present study, by introducing asymmetric parameters in their structures. Dimers were either synthesized with an asymmetrical rigid linking chain or made up of two chemically different chromophores, i.e., acridine and 7H-pyrido[4,3-c]carbazole. The asymmetrical dimers remain able to bisintercalate into DNA with high affinities, but a dramatic loss in their antitumor potency is observed. On the other hand, these asymmetrical dimers are cytotoxic for polA E. coli mutants, like their symmetrical analogues. These results show that the symmetry plays a crucial role for the antitumor potency in the 7H-pyrido[4,3-c]carbazole dimers series.